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. Japanese Patent Laid-Qpen No . 11-97203 (published on Apr il 
9, 1999) 

Japanese Patent Laid-Open No. 11-97203 discloses 
a shunt resistive element for a semiconductor device . This 
shunt resistive element includes a ceramic substrate 5, 
a sheet-shaped resistor 6 bonded to the surface of the 
ceramic substrate 5, and a copper plate 7 bonded to the 
reverse of the ceramic substrate 5. The sheet-shaped 
resistor 6 is made of a measuring precision resistance 
material (a copper alloy, such as manganin or constantan) , 
and has a size designed so as to have a predetermined value 
of resistance. The sheet-shaped resistor 6 and the copper 
plate 7 are bonded to the ceramic substrate 5 by the 
activated metal method using silver solder or the like. 
On both ends of the resistor 6, bonding electrode portions 
8 for detecting current and voltage are formed. The shunt 
resistive element is bonded to a substrate, on which a 
semiconductor chip is mounted, or to a copper base plate 
of a module, by soldering. That is, Japanese Patent 
Laid-Open No. 11-97203 disclose a shunt resistive element 
wherein an alloy plate such as a manganin alloy plate, 
which serves as a sheet resistor precisely worked by a 
press working or the like, is bonded to a ceramic substrate 
such as an alumina substrate by the brazing and soldering 
using a brazing filler metal such as a silver solder which 
contains an active metal. 
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Japanese Patent Laid-Qpen No . 52-37914 (published on March 
24, 1977) 

Japanese Patent Laid-Open No. 52-37914 discloses 
a method for bonding a metal to a substrate, the method 
comprising the steps of : selecting a substrate from ceramic 
and metal substrates; selecting a metal capable of being 
bonded directly to the substrate; preparing a binder 
capable of reacting with the metal to produce an eutectic 
alloy, most of which consists of the metal and which has 
a lower eutectic point than the melting point of the metal, 
the binder being suitable for the substrate; arranging 
the metal on the substrate; causing the metal to contact 
a solid state supply source for the binder, to expose the 
interface between the metal and the substrate to the solid 
state supply source, and simultaneously, heat ing the metal 
and substrate in an inert atmosphere at a temperature 
between the eutectic point and the melting point for at 
least a few seconds sufficient for producing a molten 
material between the metal and the substrate, the exposing 
and heating steps being carried out so that at least the 
molten material finally becomes a hypo-eutect ic; and 
cooling the molten material to bond the metal directly 
to the substrate. That is, Japanese Patent Laid-Open No. 
52-37914 discloses a so-called eutectic bonding method 
for heating a metal plate and a ceramic substrate at a 
temperature between their eutectic point and the melting 
point of the metal in an atmosphere of an inert gas to 
produce an eutectic melt between the metal plate and the 
ceramic substrate to bond the metal plate directly to the 
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ceramic substrate without the need of any intermediate 
materials, such as brazing filler metals. 

Japanese Patent Laid-Open No > 7-193358 (published on July 
28, 1995) 

Japanese Patent Laid-Open No. 7-193358 discloses 
a method for producing a ceramic electronic circuit board 
having a metal conductive circuit on at least one side 
of a ceramic substrate. This method comprises the steps 
of: melting a conductive circuit forming metal; and 
thereafter, causing a ceramic substrate to contact the 
molten metal to hold and cool them in this state, to bond 
the metal directly to the ceramic substrate. Japanese 
Patent Laid-Open No. 7-193 358 discloses a so-called molten 
metal bonding method for causing a molten metal to contact 
a ceramic substrate to bond a metal plate directly to the 
ceramic substrate without the need of any intermediate 
materials, such as brazing filler metals. 
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